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ABSTRACT ' ^ * . 

Using a list of 15 logical connectives and a select:ed 
sample of 216 students from the highev range of ability in two 
British comprehensive schools, a study investigated the comprehension 
of those logical connectives in two contexts, "everyday" and 
"history.". The 15 connectives tested occurred in a chapter of the 
textbook, "The Modern World Since 1870." The connectives tfested 
included "consequently," "yet," "nevertheless," "moreover," "in 
fact,*^ "so far," "a^bov^ all," "from the fetart," "obviously,*" "if," 
"unlike," ';furthermore, " ".such as," "actually," and "now,^ Fifteen 
short passages were taken, almost verbatim, from the chapter. Each of 
these contained one word from the list. From these passages two forms 
of test were prepared — a gap filling form am} a sentence completion 
form. A regression analysis was carried out^to examine the effects of 
age, context, test type school , and sex on the ability to understand 
logical connectives. Results showed that the differeA<:;i in the ^ 
students* ability to understand the connectives in eacns^ the two 
contexts was significant, but there wag no significant difference by 
age, sex, or test type. Furthermore, there was no corr6la,tion between 
studeats' ability to understand connectives and their ability to use 
connectives in their writing. (HOD) 
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Abstrac 



The study pres»ots a preliminary exaitiination of the • 
understanding of fifteen logical connectives in ^wo 
contexts, everyday and history. Two forms of test 
were constructed in each of the two contexts and these' 
were administered to 216 prospective level and , 
C.S.E. pupils, inr^ two comprehensive schools. 54 
responses were obtained to each form, of the test. The 
Longman History Series from which the test items were 
developed formed part of the resource material used in 
these schools. 



, Counts were tajcen, using a comprehensive list- of logical 
connectives, of their occurrence in samples of nine text 
books. A count of 18% was obtained. The difference in 
the pupils' ability to understand the connectives in 
each*. of the two contexts was significant, but there wa^ 
no significant difference by age, gender, or test type. 



There was no correlation betWfefeft pupils' ability tu* 

understand connectives and to use them in their writing. 



in 
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Introduction 



There is evidence of a growth of Interest in lai^i^uage 



^cross^ the currlcultim since ^he publication of the 
Bullock teport (1975) • There have been a number of 
publiciatlons on jthis theme since -then, for example 
Marland (1977)*, howev^/ seven years af^er.^;the Bullock 
report it is s^ill .wj'ong. to Inf eri^ that the ^interest is 
widespread ^and there is still considerable work to be 
done in identifying the language registers of the . ^ 
/disciplines of the ^curriculum and also In^ providing ' * 
• guidelines for' teacchers about how tio develop their . 
pupils* fliiehdy in these registers. - 

The Schools. Council project, (Lunzei/ and , Gardner 1979) 

pointed to the minimal amount of teading which goes on 

in classrooms and it can be inferred from this and other - 

outcomes of this^ project that there is little in/struction 

by teachers in the understanding of the language 

empl<^yed by textbook writers. However, the Bullock 

» 

committee did not offer the teachers the supjport which 
they might hav^ expected with this problem since it 
gave final responsibility for language across the 
curriculum to English departments in secondary schools. 
The wisdom of this decision is doubtful because English 
departments have worked hard over the last two decadeu 



to establish themselves as literature specialists and 
many .do not see their role as that of servicing the 
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lazbgftiagfr-neMs.Ql the curriculum. 

Miifttery^ of the written word is' central^ to indfependent 
study and to success in achieving the goals of / ' 
education to which the exetmination l^ystem is principally 
attuned » Thi^^s perhaps novrtiere more true than in the 

study of History. !^<yet, intuitively,, teachers are aware 

.* . ' 

that large numbers of t|ieir pupils are not readily able 
to read tl^ir 'text books effectively. ' • 

ThXit general .background led to the ^tudy o^' logical 
comiectiyes in Selected texts in history. I^esearch 
studies (Edwards lSf78, Gardner 1977, Perera 1979} / 
indicate- that non technical language poses a greater 
problem for Understanding than ^technical language. 
.Teachers recognise the need * to teach the technical 
language of their ^disciplines but often make asstjomptions 
eUbout pupilsV competence, in the specialised use o% non 
technical words. Gardner's- stud/. examines^ the under- 
stamdihg of logical conn^tives ii^ science. Logibal 
connectives are words pr phrases which link ideas 
together in^a logical way. Consider the follpv^ing 
paragraph from the liest selling ^ri»es of history 
textbooks. ' _ 



••In 1933 he* took Germany out of both 
the L€iague of Nations and the disarmament 
talks at Geneva. Then iti 1934. Aystrian hazis 



language needs of thte curriculum. 

Mattery of the written word is central to independent . 

mm " ( _ 

Study and to- success in achieving ^e goals of 
educiation to which the examination system is principally 
attuned. This is perhaps nowhere more true than in the 
study of HistGtry* Yet, intuitively, teachers ar^ aware 
that large ntunbers of their pupils are not readily able 
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to read thei^ text books effectively. ' \ 

. Y ■ 

Thi? general background led to the study of logical 
connectives in selected texts in history. Research 
studies (Edwards 1978, Gardner X977, Pe^era 1979) 
indicate that non technical language poses a greater 
problem for understanding than technical language • 
Teachers recognise the need to teach'^the technical 
language of their disciplines but often make assumptions 
aibout pupils^ qompetence In the specialised use of non 
technical words. Gardner's study examlneslthe uhder- 
standing of logical connectives in science. Logical 
connectives are* words or phrases which link ideas 
together in a logical way. Consider the following 
paragraph from the best^ selling series of history 
textbooks. 



••in 1933 he* took Germany out of both 
the League of Nations and the disarmament 
talks at Geneva* Then in 1934 Austrian nazis 
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Gardner's study in Science concluded firstly that ^ ^ 
there was a development in the understanding of logical 
connectives over the age range 12 - 15 and secondly 
that the Science context was only slightly niore/dif f icult 
than that of ordinary everyday usage. He carried, out his 
«tudy using a list of 200 connectives and he Rested 
these on the whole secondary school " population of 
Victoria Australia some 16.000 pupils. The/.present study 
draws on some of Gardner's test material a^d comparisons 
will be made with his results. / 



murdered their Chancellor, Englebert 

Dolfuss and tried to join 'their country ^ 
to Germany. This Anschluss failed . 
because Dolfuss 's successor quickly 
^ v-v V. v^toted Order, '^aiid. Mussolini Tnoved 'hi's -. . ' \ 

troops to the Austrian frontier. Ob^^^ously, 
Italy wats against the German occupation of 
• a country which included territories she 
claimed as Xtaliafi. Nevertheless, Hi.Uer 
continued to, attack the Versailles Treaty >^ 
, in his speeches and to- disobey its terms". 

- * *:. Hitler The ModernNWorld Since 1870 , p. 171. 

'-■ L.E. Snellgrove. ' ~' 

^ ^ Longman Secondary Histories- 1968. 



•Anschluss** is expla^(.ned earlier in the text, the 
understanding of this wtprd is not assinned. The logical 
connectives used in this one paragraph include 
examples' of those signalling time (then)? cause and 
effect .(because); information adding to the argument 
(obviously)? information changing the direction of th«5 
arjgument (nevertheless) • - 
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Method of the Study " 

The study presents a preliminary investigaticfi usifig 
a sh e g t list of fifteen logical connectives' and^ a 
wclboted sample of 21S prospective '0' level or 'C.S.E,' 
Candida tds, thdt xw, pupils '^'frora the higher range of 
ability, in the third, fourvh and fiflih years of two 
comprehensive schools. These two .schools were simply 
schools which -Expressed tlheir willingness to co-operate. 



However, they 



^taught different syllabuses leading in 
the one cas6 1:0 the Schools Council History 13 - 16 
examination w:.th its emphasis on the impbrtance of 
skill teachip^ to conceptual development in. history. 
In the other^to an examination by formal essay papers 
only. The samples in each school were comparable in 
terms of age, ability, numbers and gender (71% gdrls 
29% boys) • It became possible therefore to make a 
comparison between schools and a tentative comrjent on 
the iinderstanding of connectives by two groups of 
pupils exposed to different emphases -in the syllabuses 
they were follbwing. 

4 

The fifteen logical connectives tested occurred in • 

-Chapter 17 of the textbook. The Modern World Since 1870 

* 

(Snellgrove 1968] . The cjijpter discusses the causes of 

the second world war. — The investigatiOh was carried 

\ 

out in Coventry with its Cathedral monument to the 
devastation of war and the subsequent reconstruction; 
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where it was assumed that the topic might be familiar 
in a limited way to the majority 6f pupils of 13+ years 
The connectives tested were : consequently; yet> . 
nevertheless; moreover;^ in fact; so far; above all; 
from th.e start; obviously; if; unlike; furthermore; 
such as; actually; now. 



Fifteen short passages were' taken, almost verbatim, 
from the chapter. Each of th^se contained one word 
from the list. From these passages two forms of test 
>rere prepared. These were gap filling find sentence 
completion forms. The gap filling form was made up 
of fifteen items in which the pupil selected the 
appropriate connective from alternatives provided to 
fill a gap. In the sentence completion form of test 
the pupil selected the appropriate statement to 
follow a given connective by choosing again Jfrom among 
the alternatives provided. Examples of these items 
are ^ . ♦ 



Gap Pilling 0,l4. ^ 

Since Hitler's earliest days one of his political aims 
had been to enlarge Germany and include all Germans 
inside the Reich. This was against the terms of the 
Versailles Ti^eaty. It conflicted with the French 
policy of keeping Geannany small and surrounded by 

to many only fair because Austria was almost entirely 
Gerpan and Czechoslovakia "had a large German population. 

(a) Above all . (bl Therefore (c) Nevertheless 

(d) Dnless (el AIbo 



'Sentence Completion 

Since Hitler ».s earliest days one of his political ^ tis 
had been to enlarge Germany and include all Germar 
inside the Reich. This was against the terms of t 
Versailles Treaty. It conflicted with- the ?rench 
policy of keeping Germany small and surro\anded by 
countries friendly to Prance.- Nevertheless, 

(a) Hitler was' ruthless with^^is foreign enemies; 

(b) it seemed fair because Austria was almost entirely 
Geman and Czechoslovakia had a large German 
population; 

(c) «ie Versailles Treaty was signed on"28th June 1919; 

(d) Austria and Czechoslovakia were friendly countries 
bordering, Germany. 

Alongside these two forms of history test, two forms 
of test were constructed using the same connectives 
in an everyday context. • The items for these were taken 
from Gardner's study. Examples of. these are : 

Gap Filling 

The book said that the oil in tlie car engine needed 

changing after every 10,000 kilometers. , 

John decided to change the oil after every 5,000 
kiloMeters. 

(a) Accordingly , (fa) Therefore (O Nevertheless 
(d). Hence . (e) Also 

Sentence Completion ^ ' 

The book said that the oil in the car engine needed 
changing after every 10,000 kilometj^rs. Nevertheless, 

(a) it is a good idea' to follow these instruction? 
very carefully; 

(b) ' the oil in the car engine has been changed to 
prevent the parts from- wearing out-; 

/ (c) John decided to change the oil after every 5,000 
kilometers; . ^ 

(dl the fluid in the brake system should be checked - 
cv€ury 10,000 kilometer,s. 



3 . 

The population (N = 216.) comprised three class groups 
(N * 36) in each of the third, fourth and fifth years, 
in each the tvo schools. The tests were randomi^d 
and' each pupil^completed one test. Nine responses to 
each test fom were obtained in each school. 

Table 1 about here 

Treatment of the Data and Dist^ussion ^ ' . 

A regression analysis was carried out to examine the 
effecHa of^ age, context, test type, school and gender 
on Ir^.e al>ility to \mder stand logical connectives. 

No significant difference was-found between the s^ge 
groups pverall nor in the everyday and history pontexts 
sepeurately. 

Table 2 about here 
Figure 1 about -here 

4 

The level of understanding in the everyday context is 
high (mean item facility 83% i.e. mean percentage of. 
right answers) \ The sample was selected by ability 
and it might therofor^^e argued that thesp pupils had 
achieved fluency with the use bf these connectives by 
the age of 13+ years. However, this flueiicy is not 
manifest with history texts at that age, nor is there 



Context 


Everyday 


History 


Total 


Test Form 


GF 




GF 


SC 




Sch 1 Year. 3. 
Ycrfi: 4 
' Yeajr 5 


9 
9 
9 


9 
9 

9'' ■ 


9 , 

9 
. 9 


9 
9 


36 • 
36 


_ m 

Sch 2 Year 3 
'Year 4 
' Year 5 


9 

* 9 

^ 9 


9 
9 

9 " 

r 


9 
9 

• 9 


9- 
9 
9 


^ 36 
36 
36. 


Total " 


54 


54 


54' 


5'4 . 


216 



/ 



Table 1. . Organlsatl^ of Sample 

c 



Year. Group 


Year 3* ^ 


Year 4 


year 5- 


Context . 


mean 


s.d. 


mean 


s . d i . 


c 

. , mean s.d*, 


Overall 
Everyday . 
History 


lO'- 42 
12-92 
7-92 


2 -'80 

2- 22 

3- 18 


10-69 
13-44 • 
^ 7-94' 


, 2'- 38 
^1-93 
2-69 


1" — ^ — ■ 

11-09. 2-37' 
13-72 1-72 
8-47 i'''C3 

* 




Table 2. Table of means by age in two gontexts 



9 



t-. 



y 



15 
12 
9 

6^ 
3 , 
0 



HOE. 
Year 3 



HOE 
Year 4 



HOE 
Year 5 



Fig. 1. Dlacrramnatlc representation of means by . 
age in two contexts 



- 9 - 



any improvement /in the succeeding two years, Gardner 
found a developin.ent in understanding with age^ his 
sample used the whidi^ ability range, not a selected 
group of higher a^ity pupils and this might explain 
the differences ifn the outcomes of the two studies, 

• ' f 

The history" context is significantly harder than the' 
everyday context at eacl\ age (T = 4.56p>-001) • .This 
result is contrary to that of Gardner in his study ^of 
s Science items. Garc'^rer (197?) p,76 states: 



m 



the use *of scientific language adds to 
item difficulty but not to a veyy great 
extent" . ^ ^ * 

This difference might be attributed to the fact that 
the history item's were presented in the formal language 
of the text book whereSs Gardner's science items were 
I constructed for the purposes of the test by his students 
and might bear more resemblance- to the llinguage of 
speech and to the everyday items than to the formal 
language of written text. 

An examination of the corresponding item facilities 
for the everyday items shows a higher mean for the 
Coventry group, 83%, than for the Austr-alian group, 65%^ 

, i consistent with the English group being a biased sample 
selected from the examination classes, yet the history 
mean item facility, 53%, is marginally lower than Gardner's 

' Australian mean item facility in Science, 54.6%. Bearing 
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in mind that the subjects for the history study were 
selected higher ability groups this appears to indicate 
a high level o^^'dlf f Iculty for the history items. The 
nature and extent of this difficulty will b^ discussed^ 
later. 

' % ' , 4 

* , 4 

The test forms, gap filling and sentence completion 
did not produce significantly different results. • There 

wasr^o significant difference associated with gender but 

[ -> ^ * ^ 

it musft be remembered that the sample was 71% girls 

and 29% boys, hardly an appropriate balance for ^comparison 

Examination of -the population of the tv/o' schools 
separately showed no significant difference, ' Therefore, 
in the case. of these- two Schools, preparation for the 
two different examinations with two different declared 
emphases in the syllabuses produced no difference, in 
performance* in the understanding of logical connectives 
in the history items. 

Tgble- ^ about here 
Fi^gure'v2 abott here 

O^rdner and his. students compiled a comprehensive list 
of 200 connectives used in science text' bootes. Of these 
he designated 70 moire difficult than the other t30. The ^ 
15 Items tested In this study contained 9 of these. The 
list might therefore be viewed as more difficult than 
average • / 



School 


School 1 


School 2 


Context 


mean 


s .d. 


mean 


s .d. 


Everyday 


'l3-04 


2'25 ^ 


13-69 


1-66, 


History 


8 '02 


3.18 


8 '20 


2.-74 



Table 3. Table of means by school in two contexts 




r 



12 
9 

«6 
3 
O 



H E 
School 1 



H E 
School 2 



Pig, 2. Dlagrainmatlc representation of means by 
gchool jln two contexts 

■ • / ■ . 
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History text books were examined for the us| of logical 
connectives using Gardner's comprehensive list as the - 
criterion. The extent of the use of logical connectives 
was measured as a percentage of the total number of 
words using 10 single page samples evenly^ spaced through 
each book. The chapter f^qra which the history items 
were selected was coirtpared wii:h the rest gf the book to 
which it belonged. Comparisons were made between this 
book and twq^other books in the same^ series and between 
this series and two other series , the Penguin series and 
the Schools Council 13 16 material. t:ounts of 
connectives taken in each of these nine books revealed 
a consistent average of cboyt 5% of the print on the 
pages counted. Intuitively this seems to l^e a figure' 
large enough to merit some attention. 

The processes of cause, comparison f sequence and 
^inference are. examples of the processes of the study of 
history which are signalled by connectives. , Once 
the study of history moves beyond the descriptive ^to 
making historical judgments , the processes involved , 
will be signalled by these words a:nd so it i? perhaps \ 

n ' _ ^ 

to be expected that they will form a 'significant 
proportion of the written text. 

The history context is clearly more abstract and further 
removed from the pupils' experience -than the everyday 
context ahd so it is important to establish that the 

,18 - 



logical cpnnectives do contribute* to the item difficulty 
above and beyond the conceptual content, that is that 
the ease or difficulty of the connectives should show 
a positive correlation in both contexts even though the 
Idvel pf difficulty might be greater in one context than 
the other. Gardner established positive correlations in 

his stvCy c^d table 4 sh9ws a comparison between new 

> 

correlations obtaln^^ using Gardner's data for the , . 

fifteen connectives tested, here and correlations using 
the history data. The narrow ability band and the small 
size of the sample make correlations difficult to achieve 
compared with Gardner ^s study and so the figures obtained 
here show that a substantial contribution to item, facility 
or difficulty may be associated with the use of the 
particular connectives. fp> .01) 

Table 4 about here 

Gardner's study also suggests that the more commonly 
used connectives are more easily understood. It .might 
be ppssible to infer that exposure aids* understanding 
and then to suggest that although the connectives tested 
here include "a high proportion of difficult examples 
increased exposure to them might encourage'* their under- 
^tdndiAg. 

When the opening paragraphs of pupils' written v;ork was^ 



.Tisst Form 


Everyday/Sc ience 


Everyday/History 


G.P. 
^ S.C. 


r = -362 
r = -605 


r = -236 5 
r = -326 



Table 4. A compariso-ri,^ between the correlations of item 
facilities • ' 



2.^ 



examined for their use of connectives, no correlation 
ivas found ^etween their ability to us.e connectives and 
their understanding"^ them in print, that is, the pupils 
do not transfer the language ^patterns which they r^ad to. 
theJr writing in history., 

Conclusion • , 

•» 

The inability of pupils to understand and to use logical 
connectives in the context of history by comparison with 
the everyday context and the apparent lack of improvement 
over the period during which they are preparing for - 
pu^ic exatminations perhaps indicates that teachers, are 
making inappropriate assumptions that t^se abilities will 
develop In a general context and' that they will be 
transferred, \ ^ ^ ' 

Many pupils^ who took part in this study will b.e successful 
In their turn in their public examinations. This much 
can be predicted with confidence on the basis of. the 
records of the schools. However, most pupils will have 
had their last regular 'Encounters with expert historians 
wh^rx they lieave the fifth form and it Is therefore 
incumbent on teacher^ to prepare their pupils by the end 
of, the 'O*. level year for independent learning and 
Indipendent use of writt,en material in history if their 
time spent on history in school . ig to influence their 
ability to make judgments lat^r on. 



It is not possible to avoid written langu*age in the 
effective study of history. Logical connectives are one 
eletnent only in the written language of history but one 
which is important and which ddes give rise to difficulty 
for pupils' independent work, '^'heir use by pupils might 
be encourag^, by ■ exposure . A study 6f the classroom 
language of history teachers would provide some evidience 
about the present degree of aural exposure. Additionally 
r^ prel ''binary study of teaching through a text, after 
the manner of the N-^utingham Reading fgr Learning project 
but with special attention ta :Tanquag^e cues and in 
particular/connectiveg itiight provide some evidence of the 
benefits or otherwise of thts^ approach. • * 

I J: has, already been suggested that the -science items in 
Gardner's study might resemble speech rather than text 
bool/ forms of written language. A new study using items 
comparable in origin to the history items might provide 
some enlightenment as to the extent to which the differences 
in th4 outcomes of the two studies relate to language ^ 
forms and to the nature of the concepts they are used to 
, explain. Experienced teachers are familiar. with pupils 
' grasping difficult ideas when they are presentecf in 
simple language and this strengthens the belief, albeit 
only a belief, that the difference in the findings of 
these studies are a consequence more of Language than of 
differences in the nature of the concepts dealt with in 
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history and in science. 

Even in the situation where the importance of thinking 
and reading skill-s'to conceptual development ^re 
.deliberately emphasised as in the Schools Cqiuncil 13 - 16 
inateri^r, ' the language which cues these skills does not 
appear, in this study, to have received Special attention. 
The Schools Council History projects are a response to, the 

i 

need which- history teachers recognise for their pupils 
to pursue the justification of historical argument but 
uotil the pupils understand the impott of the language 
used to express the arguments they are ynlikely to be ^ 
able to decide whether the logic expressed has any 
validity. In other words, the pupils need not only' to 
use the connectives to iinder^tand what the author is • 
saying but also to question the relationships which he 
is proposing. Alongside the teaching of the skills 
and concepts then, there is a case for teaching the language 
of history. I 
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